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(54) Airbag 

(57) An airbag is provided which securely prevents 
gas leakage through seams between panels and has 
excellent productivity. The airbag 10 has panels 1, 2. 
Peripheral portions of the panels 1, 2 are bonded with 
silicone adhesive 5 and also sewn together by sewing 



yarns 6A, 6B. Seams of the sewing yarns 6 A, 6B may 
be coated by silicone sealant. The sewing yarn 6A com- 
posing an inner seam is thinner than the sewing yarn 
6B composing an outer seam so that the sewing yarn 
6A is broken during the inflation of the airbag 1 0, thereby 
absorbing energy. 
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Description 

[0001] The present invention relates to an airbag for 
an airbag device installed in a conveyance including a 
vehicle and an aircraft and, more particularly, to an air- 
bag where gas is prevented from leaking from seams 
between panels. 

[0002] An vehicle airbag for an automobile, such as a 
driver's airbag, a front passenger's airbag, a rear pas- 
senger's airbag, and a side airbag, or an airbag for an 
aircraft, has a plurality of panels which are sewn togeth- 
er in a bag-like configuration. The airbag is inflated by 
gas supplied from an inflator. 

[0003] As for an airbag, which is difficult to retain its 
internal pressure, for example a side airbag (of a curtain 
type) for protecting a head of an occupant and a side 
airbag for coping with roll over, it is desired to extremely 
prevent gas leakage through seams. 
[0004] I n order to prevent gas leakage through seams 
between panels, as shown in Figs. 4a, 4b, silicone tapes 
4 are attached along peripheries of panels 1 ', 2' to cover 
a seam 3' of the panels 1 ', 2'. 

[0005] The conventional airbag in Figs. 4a, 4b, the sil- 
icone tapes 4 must be attached to the both surfaces of 
the airbag, thereby increasing the man-hour and impair- 
ing the productivity. When high pressure gas is intro- 
duced into the airbag, there is a possibility of gas leak- 
age through a clearance between the panels V, 2' as 
shown in an arrow G in Fig. 4b. Therefore, the amount 
of gas to be supplied by the inflator must be increased 
in consideration of the amount of gas leakage, so the 
capacity of the inflator should be large. 
[0006] The aim of the present invention is to provide 
an airbag where gas is prevented from leaking at seams 
between panels and which has excellent productivity. 
[0007] An airbag of the present invention has a first 
panel and a second panel, peripheral portions of which 
are connected to each other by sewing by yarn and 
bonding by silicone adhesive. 

[0008] The airbag of the present invention has little or 
no gas leakage, since the first panel and the second 
panel are not only sewn together but also bonded by the 
silicone adhesive along their peripheries. When the pan- 
els are sewn together after bonding the panels with the 
silicone adhesive, the panels are prevented from slip- 
ping to each other during the sewing operation, thus im- 
proving the sewing workability. 

[0009] The seams may include a first seam positioned 
outside and a second seam positioned inside, and sew- 
ing yarn for the second seam may be thinner than sew- 
ing yarn for the first seam. The sewing yarn for the sec- 
ond seam positioned inside is broken during the inflation 
of the airbag so as to partially absorb energy of gas pres- 
sure. This energy absorption reduces the impact applied 
to the sewing yarn for the first seam positioned outside 
during the inflation of the airbag. 
[001 0] The seam of the panels may be covered by sil- 
icone sealant, thereby preventing the gas leakage at the 



stitches. 

[001 1 ] Embodiments of the present invention will now 
be described by way of example only, with reference to 
the accompanying drawings, in which:- 

5 

Fig. 1a is a perspective view showing an embodi- 
ment of an airbag according to the present inven- 
tion, Fig. 1b is an enlarged sectional view taken 
along a line IB-IB of Fig. 1a, Fig. 1c is an enlarged 
10 sectional view of a part of the peripheries of the air- 
bag when inflated; 

Fig. 2 is an enlarged sectional view of the part of 
the peripheries of the airbag when fully inflated; 
Fig. 3 is a sectional view of a part of the peripheries 
15 of an airbag according to another embodiment; 

Fig. 4a is a perspective view showing a convention- 
al airbag, Fig. 4b is an enlarged view of a section 
taken along a line IVB-IVB of Fig. 4a; 
Fig. 5 is a side view of an airbag according to an- 
other embodiment; 

Fig. 6 is a perspective view of the airbag shown in 
Fig. 5 when inflated; and 

Fig. 7 is a sectional view taken along a line VII A- 
VIIA of Fig. 6, Fig. 7b is an enlarged view of a VII B 
part of Fig. 7a. 

[0012] Hereinafter, embodiments of the present in- 
vention will be described with reference to the attached 
drawings. 

[0013] Fig. 1a is a perspective view showing an em- 
bodiment of an airbag according to the present inven- 
tion, Fig. 1b is an enlarged sectional view taken along 
a line IB-IB of Fig. 1a, Fig. 1c is a sectional view of the 
same part shown in Fig. 1b when the airbag is inflated 
and deployed. 

[0014] Though an airbag 10 shown in Figs. 1a-1c is a 
side airbag for an automobile, it should be understood 
that the present invention is not limited thereto and may 
be applied to automobile airbags for a driver's seat, a 
front passenger's seat, and a rear passenger's seat and 
also to an airbag for an aircraft. 

[001 5] The airbag 1 0 has a first panel 1 and a second 
panel 2 which are sewn together along peripheries 
thereof. The peripheries of the first and second panels 
1 , 2 are bonded by silicone adhesive 5 and sewn togeth- 
er by sewing yarns 6A, 6B. During the inflation of the 
airbag 10, as shown in Fig. 1c and Fig. 2, the silicone 
adhesive 5 stretches following the panels 1, 2 which 
move apart from each other. The adhesive 5 stretches 
with being adhered to the panels 1 , 2, thereby prevent- 
ing the gas leakage through a clearance between the 
panels 1, 2. 

[0016] The silicone adhesive 5 bonding the panels 1 , 
2 to each other has elongation of, preferably, 200% or 
more. As the silicone adhesive, a RTV (room tempera- 
ture vulcanizing) silicone rubber is particularly prefera- 
ble. 

[0017] The silicone adhesive 5 is applied along the 
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peripheries of the panels 1 , 2 over a width W from 5 mm 
to 15 mm (as shown in Fig. 1b) with an amount from 
0.01 g/cm 2 to 0.05g/cm 2 . 

[0018] The panels 1, 2 are made of woven fabric of 
synthetic resin. The inner surfaces of the panels 1, 2 
may be coated with a silicone resin or rubber for filling. 
[0019] In this embodiment, the panels 1, 2 are sewn 
together along two stitching lines by two sewing yarns 
6A, 6B. The inner one of the stitching lines is made with 
the sewing yarn 6A which is relatively thin to make a 
second seam and the outer one is made with the sewing 
yarn 6B which is relatively thick to make a first seam. 
According to the airbag which is sewn along the two 
stitching lines of the peripheries, as shown in Fig. 2, the 
relatively thin sewing yarn 6A composing the inner 
stitching line is broken by the pressure of gas supplied 
from an inflator, thereby partially absorbing the energy 
of the gas pressure which is exerted on a connection of 
the panels 1, 2 in the stripping direction. Therefore, the 
impact exerted in such a direction as to break the first 
seam composed of the sewing yarn 6B can be reduced, 
thereby further securely preventing the gas leakage at 
the connection of the panels 1 , 2. 
[0020] The relatively thin sewing yarn GA composing 
the inner stitching line preferably has fineness about 
2l0-420d (deniers) and the relatively thick sewing yarn 
6B composing the outer stitching line preferably has fi- 
nesses about 840-1 260d. The first seam by the sewing 
yarn 6B is preferably located apart from the peripheral 
edges of the panels 1 , 2 by a distance about 10-18 mm 
and the distance (d in Fig. 1 b) between the yarn 6B and 
the yam 6A is preferably about 2-5 mm. 
[0021] The airbag 1 0 can be made by superposing the 
panels 1 , 2 having a portion to be sewn to which the 
silicone adhesive 5 is applied and, after that, sewing up 
them with the sewing yarns 6A, 6B. Since the panels 1 , 
2 are bonded to each other by the silicone adhesive 5, 
the panels 1 , 2 are prevented from slipping to each other 
during the serving, thereby improving the sewing work- 
ability. 

[0022] Though the two sewing yarns are used to stitch 
the double seams in the airbag shown in Figs. 1a, 1b, 
1c, the sewing may be made by using only one sewing 
yarn. In this case, a sewing yarn having fineness about 
840-1 260d is preferably used and a portion along and 
apart from the peripheral edges of the panels by a dis- 
tance 1 0-20 mm is preferably stitched. 
[0023] As shown in Fig. 3, silicone sealant 7 may be 
applied to the peripheral edges of the panels 1 , 2 to cov- 
er the stitching lines of the serving yarns 6A, 6B. Apply- 
ing the sealant 7 prevents the gas leakage from the 
stitching. 

[0024] Figs. 5 through 7b show an airbag for protect- 
ing the head of an occupant which is disposed along a 
roof-side member above an automobile door. This air- 
bag 20 has two panels 21 , 22 which are connected to 
each other by silicone adhesive 26 and sewing yarns 
23, 24. The airbag 20 comprises a gas introducing por- 



tion 25 to be disposed along an Apillar or a C pillar of 
the automobile. Gas from a gas generator is introduced 
into the airbag 20 through an opening 25a at a tip of the 
gas introducing portion 25. The sewing yarn 23 is 
s stitched to connect the peripheral portions of the panels 
21 , 22 and the sewing yarn 24 is stitched to connect the 
middle portions of the panels 21 , 22. The airbag 20 ex- 
pands from the roof side to an upper portion of the door 
so as to receive the head of the occupant. The airbag 
10 20 is sewn together at the middle portions of the panels 
21 , 22 in order to restrain the thickness (T in Fig. 7a) of 
the inflated airbag 20 to a predetermined value. 
[0025] The form of sewing the panels 21 , 22 along the 
peripheral portions of the panels 21 , 22 is the same as 
is that shown in Fig. lb, that is, the peripheral portions of 
the panels 21 , 22 are bonded with the silicone adhesive 
and sewn up along two stitching lines by sewing yarns, 
but the illustration is omitted. One of the sewing yarns 
composing the inner stitching line is thinner than the oth- 
er one of the sewing yarns composing the outer stitching 
line. 

[0026] At the middle portions of the panels 21 , 22, as 
shown in Fig. 7b, the panes 21 , 22 are bonded with the 
silicone adhesive 26 and sewn up by the sewing yarn 
24 to each other. The sewing yarn 24 comprises a thin 
yarn 24A and a thick yarn 24B. The yarn 24A is posi- 
tioned close to an inner chamber 28 of the airbag 20 as 
compared to the yarn 24B. Therefore, during the infla- 
tion of the airbag 20, the thin yarn 24A is broken in the 
same manner as the case of Fig. 2, thereby partially ab- 
sorbing the energy applied to the connection of the pan- 
els 21, 22 in the stripping direction. As a result of this, 
the impact in the stripping direction applied to the seam 
made by the sewing yarn 24B is reduced. 
[0027] Though the two sewing yarns 24A, 24B having 
different thickness are used in the embodiment of Figs. 
5-7, only one stitching line may be provided. 
[0028] As mentioned above, the present invention 
provides an airbag which can securely prevent the gas 
leakage from the connection between the panels and 
has excellent productivity. 



Claims 

45 

1. An airbag comprising a first panel and a second 
panel, peripheral portions of which are connected 
to each other by connecting means, 

50 wherein said connecting means includes sew- 

ing by yarn and bonding by silicone adhesive. 

2. The airbag as claimed in claim 1 , wherein said sew- 
ing by yarn comprises a first seam positioned out- 

55 side and a second seam positioned inside, and 
wherein the sewing yarn for the second seam is 
thinner than the sewing yarn for the first seam. 
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3. The airbag as claimed in claim 2, wherein the sew- 
ing yam for the second seam is broken during the 
inflation of the airbag so as to partially absorb en- 
ergy of gas pressure. 

5 

4. The airbag as claimed in claim 1 or 2, wherein the 
seam on the peripheral portions of the panels is cov- 
ered by sealant. 

5. The airbag as claimed in claim 1 or 2, wherein the 10 
seam of silicone adhesive to be applied is from 
0.01 g/cm 2 to 0.05g/cm 2 . 

6. The airbag as claimed in any one of claims 1 
through 5, wherein the silicone adhesive is RTV is 
(room temperature vulcanizing) silicone rubber. 

7. The airbag as claimed in any one of claims 1 
through 6, wherein the panels are made of synthetic 
resin woven fabrics. 20 

8. The airbag as claimed in claim 7, wherein the inner 
surfaces of the panels are coated with silicone resin 
or rubber. 

25 

9. The airbag as claimed in any one of claims 1 
through 8, wherein said adhesive stretches with be- 
ing adhered to the respective panels. 
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Fig. 3 
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Fig. 4b 
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